Effects of the actin-stabilizing drug, jasplakinolide, on pigment granule motility in isolated retinal pigment epithelial (RPE) cells of green sunfish, Lepomis cyanellus.
The retinal pigment epithelium (RPE) of teleosts contains pigment granules that migrate in response to changes in light condition. Dissociated, cultured RPE cells in vitro can be triggered to aggregate or disperse pigment granules by the application of cAMP or dopamine, respectively. Previous research using the actin-disrupting drug, cytochalasin D, suggested that pigment granule motility is actin dependent. To further examine the role of actin in pigment granule motility, we tested the effects of the actin-stabilizing drug, jasplakinolide, on pigment granule motility. Pigment granules in previously dispersed RPE cells remained dispersed after jasplakinolide exposure (0.1-1 microM), but the drug halted movement of most pigment granules and stimulated rapid bi-directional movements in a small subset of granules. Jasplakinolide also blocked net pigment granule aggregation and interfered with the maintenance of full aggregation. Although jasplakinolide did not block pigment granule dispersion, it did alter the motility of dispersing granules compared to control cells; rather than the normal saltatory, primarily centrifugal movements, granules of jasplakinolide-treated cells demonstrated slow, creeping centrifugal movements and more rapid bi-directional movements. Jasplakinolide also altered cell morphology; the length and thickness of apical projections increased, and enlarged, paddle-like structures, which contained F-actin appeared at the tips of projections. Actin antibody labeling of jasplakinolide-treated cells revealed a more reticulated network of actin compared to antibody-labeled control cells. These results indicate that jasplakinolide-induced disruption of the actin network compromises normal pigment granule dispersion and aggregation in isolated RPE cells, thus providing further evidence that these movements are actin dependent.